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1 1 . A method of manufacturing a support circuit, comprising: 

2 ^^oviding a conductive layer with top andrbottom surfaces; 

3 providing a top etch mask on the top s/rface that includes an opening that 

4 exposes a portion of the top surface; 

5 providing a bottom etch mask on th)6 bottom surface that includes an opening 

6 that exposes a portion of the bottom surface; 

7 applying an etch to the exposecportion of the top surface through the 

8 opening in the top etch mask, thereb/ etching partially but not completely through 

9 the conductive layer and forming accessed portion in the conductive layer below 

10 the top surface; 

11 forming an insulative ba§(§ on the recessed portion without forming the 

12 insulative base on the top sur 

13 applying an etch to tfp exposed portion of the bottom surface through the 

14 opening in the bottom etct/nask, thereby forming a routing line in the recessed 

15 portion; 

16 applying an etchio the insulative base to form an opening in the insulative 

1 7 base that exposes a Ijprtjan of the recessed portion; 

18 applying an eph (roie exposed portion of the recessed portion through the 

19 opening in the insdative oalge, thereby forming an opening in the recessed portion 
2 0 with tapered sidewalls; and 

2 1 providing/tn opening in the routing line using the opening in the recessed 

22 portion. 



1 2. JThe method of claim 1 , including providing the top and bottom etch 

2 masks simultaneously. 



1 3. / The method of claim 1 , including providing the top and bottom etch 

2 masks d/ring a single electroplating operation. 
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1 4. The method of claim 1 , including removif g the top and bottom etch 

2 masks simultaneously. 

1 5. The method of claim 1 , including applying the etch to the exposed 

2 portion of the top surface and then applying tip etch to the exposed portion of the 

3 bottom surface. 

1 6. The method of claim 1 , including applying the etch to the exposed 

2 portion of the bottom surface and then^pplying the etch to the exposed portion of 

3 the recessed portion. 
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1 7. The method of claim 1 , including providing the insulative base and then 

2 applying the etch to the expose/ portion of the bottom surface. 

1 8. The method ofilaim 1 , including applying the etch to the exposed 

2 portion of the bottom surface and then forming the opening in the insulative base. 

1 9. The method of cl^r/l| including applying the etch to the exposed 

2 portion of the top surface, then providing the insulative base, then applying the etch 

3 to the exposed portipn of the bottom surface, then providing the opening in the 

4 insulative base, tfyen applying the etch to the exposed portion of the recessed 

5 portion. 



1 1 0. /The method of claim 1 , including applying an etch that enlarges the 

2 opening in/he insulative base after forming the opening in the recessed portion. 



1 /1 . The method of claim 1 0, wherein applying the etch that enlarges the 

2 opening in the insulative base exposes a portion of a top surface of the routing line 

3 ad/cent to the tapered sidewalls and exposes an upper portion of the tapered 

4 sjQewalls. 
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1 1 2. The method of claim 1 0, wherein applying the etch that enlarges the 

2 opening in the insulative base also at least partially forms an opening jn an adhesive 

3 layer that is below the opening in the routing line. 

1 1 3. The method of claim 1 0, including electroplating q^netal onto the 

2 exposed portion of the top surface of the routing line and the |£pered sidewalls 

3 before attaching the support circuit to a chip. 

1 1 4. The method of claim 1 , wherein the openy$ in the routing line has a 

2 diameter that increases with increasing height, and X\p tapered sidewalls have a 

3 slope of about 45 to 75 degrees. 
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1 1 5. The method of claim 1 , wherein applying the etch to the exposed 

2 portion of the top surface forms a pillar in the (inductive layer, and forming the 

3 insulative base allows the pillar to extend ab^ve the insulative base. 
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1 1 6. The methocWb^claim 1 5, wjperein the pillar has a diameter that is 

2 narrowest at the top surface 

1 1 7. The method of clairmfs, wherein the routing line provides horizontal 

2 routing between the pillar and the opening in the routing line. 

1 1 8. The method of claim 1 , wherein applying the etches to the exposed 

2 portion of the top surface^the exposed portion of the bottom surface and the 

3 exposed portion of the Recessed portion includes applying separate wet chemical 

4 etches, and applyingihe etch to the insulative base includes applying a laser etch. 



1 9. The method of claim 1 , wherein the conductive layer is a copper foil. 



20. / The method of claim 1 , wherein the insulative base is epoxy. 
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A method of manufacturing a support circuit, comprising: 
providing a conductive metal layer with top and bottom surfaces; 
providing a top etch mask on the top surface and a j/ottom etch mask on the 
bottom surface, wherein the top etch mask includes an oojening that exposes a 
portion of the top surface, and the bottom etch mask incl/des an opening that 
exposes a portion of the bottom surface; 

applying an etch to the exposed portion of the \fp surface through the 
opening in the top etch mask, thereby etching partially but not completely through 
the conductive metal layer and forming a recessed pprtion in the conductive metal 
layer below the top surface; 

forming an insulative base on the recessed portion that does not extend to 
the top surface; 

applying an etch to the exposed portion of the bottom surface through the 
opening in the bottom etch mask, thereby formjfig a routing line in the recessed 
portion that is covered by the insulative base; > 

applying an etch to the insulative base for form an opening in the insulative 
base that exposes a portion of tfie routing line; 



applying an etch to the e^rfsld pdftion of the routing line through the 
opening in the insulative base to rormWbpening in the routing line with tapered 
sidewalls, wherein the opening in the routing line has a diameter which increases 
with increasing height, and a portion off a top surface of the routing line adjacent to 
an upper portion of the sloped sidevyplls and the upper portion of the sidewalls are 

covered by the insulative base; and 

f 

applying an etch to the insulative base to enlarge the opening in the insulative 
base, wherein the enlarged opening in the insulative base exposes the portion of the 
top surface of the routing line and the upper portion of the sidewalls. 



1 22. The method of claim 21 , including providing the top and bottom etch 

2 masks simultaneously, anq then removing the top and bottom etch masks 

3 simultaneously. 
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1 23. The method of claim 21 , wherein tffe enlarged opening in the insulative 

2 base and the opening in the routing line provide k through-hole that extends through 

3 the support circuit. jj 

1 24. The method of claim 21 , including providing an adhesive beneath the 

2 routing line, wherein applying the etch that enlarges the opening in the insulative 

3 base also at least partially forms an opening in the adhesive directly beneath the 

4 opening in the routing line. j 

1 25. The method of claim 21 , wnerein the steps are performed in the 

2 sequence set forth. , / 

1 26. The method of claim 21 , wherein applying the etch to the exposed 

2 portion of the top surface forms a iillar in the conductive metal layer, and the routing 

3 line provides horizontal routing between the pillar and the opening in the routing line. 

1 27. The method of c4im 26, wherein the pillar is tapered and has a 

2 diameter that decreases as i height of the pillar increases and is narrowest at the 

3 top surface. I j| ft 

1 28. The methofr of claim 26, wherein the pillar extends a first distance 

2 above the routing line/he insulative base extends a second distance above the 

3 routing line, and th^first distance is at least twice the second distance. 

1 29. Th/ method of claim 21 , wherein the conductive metal layer is a 

2 copper foil. / 

1 30. /The method of claim 21 , wherein the insulative base is epoxy. 
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A method of manufacturing a support circuit, comprising the following 
steps in th^sequence set forth: 

providing a conductive metaf layer with top and bottom surfaces; 
providing a top etch mask /n the top surface and a bottom etch mask on the 
bottom surface, wherein the top itch mask includes an opening that exposes a 
portion of the top surface, and tfte bottom etch mask includes an opening that 
exposes a portion of the bottom surface; 

applying an etch to thef exposed portion of the top surface through the 
opening in the top etch masK, thereby etching partially but not completely through 
the conductive metal layerjso as to form a pillar in the conductive metal layer that 
tapers and has a narrowest diameter at the top surface and form a recessed portion 
in the conductive metal layer below the top surface; 

forming an insulatfve base on the recessed portion such that the pillar 
extends above the insulative base and the insulative base covers the recessed 
portion; / 

applying an etch to the exposed portion of the bottom surface through the 
opening in the bottom etch mask, thereby etching completely through the recessed 
portion to form a routiQg line in the recessed portion, and applying an etch to the 
insulative base to fo|n opening in the insulative base that exposes a portion of 
the routing line; 

applying aijf etcK tc| the exposed portion of the routing line through the 
opening in the insulative base to form an opening in the routing line with tapered 
sidewalls such tnat a diameter of the opening in the routing line increases as a 
height of the opening in the routing line increases and a portion of a top surface of 
the routing Wrp adjacent to the tapered sidewalls is covered by the insulative base; 
and 

applying an etch that enlarges the opening in the insulative base, wherein the 
enlarged opening in the insulative base exposes the portion of the top surface of the 
routing lire adjacent to the tapered sidewalls. 



1 3£. The method of claim 31 , including providing the top and bottom etch 

2 masksfeimultaneously, and then removing the top and bottom etch masks 

3 simultaneously. 
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33. The method of claim 31 , including applying ttfe etch to the exposed 
portion of the bottom surface and then applying the etch Jb the insulative base to 
form the opening in the insulative base that exposes thefportion of the routing line. 

34. The method of claim 31 , including covesmg the bottom surface with an 
adhesive, and then applying the etch that enlarges the opening in the insulative 
base through the opening in the routing line to at le|ist partially form an opening in 
the adhesive. 

35. The method of claim 31 , whereinjfhe pillar extends a first distance 
above the routing line, the insulative base extends a second distance above the 
routing line, and the first distance is at least/twice the second distance. 

36. The method of claim 31 , wbirein the tapered sidewalls have a slope of 
about 45 to 75 degrees. 

37. The method of cMm 3l/ wherein the conductive metal layer is copper, 

and the insulative base is epoxy. u 

i 

38. The method of clairn 31 , wherein the method excludes polishing. 



39. The method of claim 31 , wherein the support circuit is devoid of wire 
bonds, TAB leads, and solder pints. 



40. The method of claim 31 , wherein the support circuit is adapted for a 
semiconductor chip assembly. 
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1 4>s^ A method of manufacturing a support circuit, composing the following 

2 steps in the sequence set forth: / 

3 providing a copper layer with top and bottom surfaces; / 

4 providing a top etch mask on the top surface and a bdftom etch mask on the 

5 bottom surface, wherein the top etch mask includes an opening that exposes a 

6 portion of the top surface, and the bottom etch mask includes an opening that 

7 exposes a portion of the bottom surface; / 

8 applying a wet chemical etch to the exposed portion of the top surface 

9 through the opening in the top etch mask, thereby et fhing partially but not 

1 o completely through the copper layer, so as to form /pillar in the copper layer that 

1 1 extends to the top surface and a recessed portionfn the copper layer below the top 

12 surface; / 

13 forming an insulative base on the recessed portion such that the pillar 

14 extends above the insulative base and the insulative base covers the recessed 

15 portion; / 

1 6 applying an etch to the emosed portion of the bottom surface through the 

17 opening in the bottom etch m^^,\hereby etching completely through the recessed 

18 portion, so as to form a routing line in thp recessed portion that extends to the 

19 bottom surface and is covered by the insulative base, wherein the pillar extends a 

20 first distance above the routing line, t|ie insulative base extends a second distance 

2 1 above the routing line, and the first distance is at least twice the second distance; 

22 applying a wet chemical etct/through an opening in the insulative base to 

23 form an opening in the routing linelwith tapered sidewalls such that a diameter of the 

24 opening in the routing line increases as a height of the opening in the routing line 

2 5 increases and a portion of a toplsurface of the routing line adjacent to an upper 

2 6 portion of the tapered sidewalls and the upper portion of the tapered sidewalls are 

2 7 covered by the insulative base; and 

2 8 enlarging the opening in the insulative base such that the portion of the top 

29 surface of the routing line and the upper portion of the tapered sidewalls are directly 

30 beneath and exposed by/the enlarged opening. 
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1 42. The method of claim 41 , including applying a first laser etch to the 

2 insulative base to form the opening in the insjSlative base, and applying a second 

3 laser etch to the insulative base to form the/fenlarged opening in the insulative base. 

1 43. The method of claim 42, including disposing an adhesive beneath the 

2 bottom surface, and applying the secofid laser etch through the opening in the 

3 insulative base and the opening in the routing line to at least partially form an 

4 opening in the adhesive, thereby prpiding a through-hole that consists of the 

5 enlarged opening in the insulative ^ase, the opening in the routing line and the 

6 opening in the adhesive. 
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1 44. The method of claim 41 , including electroplating a metal over the 

2 portion of the top surface of the routing line and the tapered sidewalls after enlarging 

3 the opening and before attaching the support circuit to a chip. 

1 45. The method i>f claim 44, wherein the electroplated metal is adapted to 

2 receive a gold ball bond provided by wire bonding. 
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46. The method of claim 41 , wherein the pillar has a flat top surface and a 
diameter that is narrowA at the flat top surface and a taper that extends from the 



flat top surface to the? rMiing line. 
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47. The method of claim 41 , wherein the tapered sidewalls have a slope of 
about 45 to 75 ddgrees. 



l 48. |he method of claim 41 , wherein the method excludes polishing. 

1 49. / The method of claim 41 , wherein the support circuit is devoid of wire 

2 bonds, TAs leads, and solder joints. 



1 5tt The method of claim 41 , wherein the support circuit is adapted for a 

2 semiconductor chip assembly. 
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51 . A support circuit adapted/o be mechanically and electrically coupled to 
a semiconductor chip such that the Sj^port circuit and the chip in combination form 
a semiconductor chip assembly, th^support circuit comprising: 
an insulative base; and 

a conductive trace embedded in the insulative base, wherein the conductive 
trace is a single continuous piectf of metal, the conductive trace includes a pillar that 
extends above the insulative b*e and a routing line that is substantially covered by 
and extends below the insulawe base, wherein an opening in the routing line has 
tapered sidewalls and a diamlter that increases as height increases. 



52. The support circuit of claim 51 , wherein the insulative base includes an 
opening that exposes the opening in the routing line and a portion of a top surface of 
the routing line adjacent to the opening in the routing line. 



53. The support circuit of claim 51 , wherein the support circuit includes a 
through-hole that consists of the opening in the insulative base and the opening in 
the routing line. 



54. The support circuit of claim 51 , wherein the tapered sidewalls have a 
slope of about 45 to 75 degrees. 

55. The support circuit of claim 51 , wherein the pillar extends a first 
distance above the routing line, the insulative base extends a second distance 
above the routing line, and the first distance is at least twice the second distance. 

56. The support circuit of claim 51 , wherein the pillar has a flat top surface 
and a diameter that is narrowest at the top surface. 

57. The support circuit of claim 56, wherein the pillar has a continuous 
taper between the top surface and the routing line. 
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58. The support circuit of claim 51 , wherein the conductive trace is copper 
and the insulative base is epoxy. 

59. The support circuit of claim 51 , wherein the support circuit is devoid of 
wire bonds, TAB leads, and solder joints. 

60. The support circuit of claim 51 , wherein the semiconductor chip 
assembly is a chip size package. 
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